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[mmii 'j>tz< ki>io<D&&mmmt»&&m 

[MM 2] JWESfcattMitt^Ht, Co.Ni.F 

e , N i Sl-frA, F e CoCrTa.CoCr 10 

P t XtfC o C r P t -MSr^tfC oSK^&j^&ttS;/ 
/U-^*»feil*l**tfc*f»3&>fett*), M=B. Mo, N 
b, Ta, w, Cut*8ri«r»ti:t8l»*aiE 

[MM3 ] «JE*8tt*tt«:, *9 5 

mtm** &45ci -r * mm i x« 2 is*^ 

[MM4 1 ^M«^^«ft^i«WE«tt«^ 

1 3 <Di/^i*ixA^r|E«oa«1E«8tft: 0 20 
[MM 5] HMEIWttB^ifiRu, Rh, Ir. 
Ru^^#. Rh^-^&tM r ;&^^^b&'5;7V^-- 
:7 P ;$>£itiR£;^lf^ 0. 4^1. On 
m©«Hrtt»»S*ixfcll)WS:*i-S r k &¥r&k'tZ> 
MM 4 E*OfflS«E«l«#o 
[MM 6 ] W1EM«^^Wfc*|ft tlWrE«tt»0 

[MM 7] ffiia*«ttll**JittRu. Rh, Ir. 
^&aR**Ufctt«.-CJi?***t. 0. 2*>&0. 4n 

« r i t<«ttt«l»*a 6 EttoB&tEfltttE 
[MM 81 -fc^ S s/^WJftJK 

[«H0>lftM&K9!] 
[0 0 0 1] 

[0 0 0 2] 

[0 0 0 3] m&ff* * 9 *^7k¥«ftE»«t<*<OlE* 
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CrXftCr**4H4 5, «tt«H:, Co 

[0004] l*y^fx^»t6^, 

a»36£*VCl^S 0 #fj;tte\ Okamoto et a 
l . , "Rigid Disk Medium For 
5Gbit/ in2 Recording", AB- 
3, Intermag ' 96 Digest ^fi > C 

6 9 3, 4 2 6fm NiAl^&45T»SS:ffl^ 
5Iitfj|jSSntV^. Hosoe et a 

1 . , "Experimental Study o 
f Thermal Decay inHigh-De 
nsity Magnetic Recording 
Media", IEEE Trans. Magn. 
Vol. 33, 1528 (1997) Tf±, C r T 

1 i»5>45T»lS:ffl^S - fc*s««*ixTV^« 0 ±E 

try h«)iS5e*tt«riiai**S. «ttS(OBWS:«^$ 

CoCr^43i»5)45iffll©C r OWrtMKtS** 
[0 0 0 5] Lj6»U Ktt«©tt-7 : ^/h$<ttDSvMc: 
*M&«fcJES DTiiMBrt-S ««# fc JRWSfttf b i K J: 9 ^ft 

7&tCt£& 0 Lu et a 1 . , "Thermal 
Instability at 10 Gbit/in 
2 Magnetic Recording", IE 
EE Trans. Magn. Vol. 30, 4 

2 3 0 (1 9 9 4) "Cte, ^ d-e^^ y^iy^ 
3. Is— is* <9 % KS^ 1 0 nmt4 0 0 k f c i 
tf^h-CKu V/ k B T~6 O**JtO#tt-?-<03»l 

m&i&mkikk hmitnzo 

10 0 0 6] Abarra et a 1 . , "The 
rmal Stability of Narrow 
Track Bits in a 5 Gbit/in 
2M e d i u m" , IEEE Trans. Mag 
n. Vol. 33, 2995 (1997) X\ft s 

^i^rSCl 5Gb i t / in2 (DCoCrPtTa 

/ C r Mo»7^-/^7l/c 2 0 0 k f c i if 5/ h 
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(75MFM m.$mi3&.W$t) »fftC«fc«3##$4xTV^ 
-So tr^d^ 2 0Gbit/ i n2 J^±0|E^ST? 

• [0007] zru^M-r^mm^m^m^ m&m<om 

[0008] X, ^Wi^^^^^miSfit^ro^^ 
(S, He et a 1 . , "High Speed S 
witching in Magnetic Reco 10 
rding Media", J. Magn. Ma 
gn. Mater. Vol. 155, 6 (199 
6) ICfc^TBm^-^frl-O^-C, tLt, J. 

H. Richter, "Dynamic Coer 
civity Effects in Thin Fi 
1m Media", IEEE Trans. Mag 
n. Vol. 3 4, 1 5 4 0 (1 9 9 7) t-io^T 

-?mmzW;&m>±cxi.£? 0 on m&mizt' 20 

[00 0 9]!*, m&fe&Zfa^Z^Zi&^fet L 

tizzy. m.&m<7>mfamzma£i£zj3fehmm£ti 

TV-5o &lx.t£. ^fT+roAk i mo t o e t a 

I. , "MagneticRelaxation i 
n Thin Film Media as a Fu 
nction of Orientation", so 
J. Magn. Magn. Mater. (19 

9 9) T'tt, 9 n7^f-f y^V; a U— •> a > 

lao, h^jw*ku v/ k B rm^m^imcom^tim 

barra et a I . , "TheEffect 
of Orientation Ratio on t 
he Dynamic Coercivity of 
Media for >15Gbit/in2 Rec 
ording", EB- 02, Intermag 
' 9 9, K o r e a KjoHTSB^tLTi^S <£ 1 JC, 40 

»#IH##tt:$r J: K) II fc 5 " t * s T* # 5 „ 
{0 0 10] f&&£3fett£lS]-hi-55t«>cD, 

x(iT(-saa$n-5c #<<o*§£\ c rBssa&ayf 

Id J: 9 , ^^©^ro^-g- ii^S W/Jsafig £ so 



4 

[0011] 

5o l*pu mmztixi,^jjmx'te, 

IBIB***>ofc 0 Hi-, H**i6KJ:otl4, Iff/-(X 

[0 0 12] JWfrWUtt, f»*3ett©WV^«E»«Eft: 
Sr#3fc*K:M\ (i) ««**ttJ£»K u &it*a£-* 
5, (i i) iaST^«'>$*5, X«U (i i i) E 

Lri»U MM (i) t?«^/;^li^DL-CL4t\ 

*fj£ (i i) 14, WfctfT^** K?W:/«iE©»f£ 
iSSAseot^gisri^fes-tmsi:, #H 
ffltt-Cfc«. JEK. Mf (i i i) It #ttEn1n<m& 

/^x^tiimj-stLi?. x.«f (iii) (wttfc> 

[0 0 13] tif, *3geHtt, ##ii*tvfcfc'-y r-ro 
[0 0 14] 

8E3ft«tt«Xtf«ttJiw^*< fcfc— #14, Si^«^ft 
***«14**ff fc— #lc#1ft Lfc ^ 7 - =. 7 -K-C 

[0 0 15] StiiitlfctV 
Srfr*.««l«E»jaE«:S:3ia-C#-5. 

[0 0 16] :;T^7-a7-Iilt #J;ttf*ffili 
A(-/5^ i '5#W¥l 0-9 2 6 3 7f&aCfe5i9 

5>„ c oc r&(o&mt&*ffifrm<n>m&m\^m^z>ist 

*©IS»«E(*:-e»4, C o t C r ©««ff^ffl*rJiSffl U «i 
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[0 0 17] *«Bt«fflt5/7^a7-i«» 

-era/ «l«tt«JMft^ (fcJR) S:W*:«S i0 2 ? (-fc 

[0018] ttEttflH£«rAe?a. Co, Ni, F 
e N N i F e CoCrTa. CoCr 

P t , XtfC o C r P t -M*4tfC o5R^>bft5 w 
^-^e>ai^S*tfctt-»^6ft9, M=B. Mo, 
Nb. Ta s w, Cuit5:i«t5, r<303fi«tt 
ifS**!^** 2 - 3 0 n m<Dffifflrt^iSJ££ftfcfe^SS: 

[0 0 19] WK#»tt«*tW:, ir^ ^ 
flAitfi-i^t*. flitfs i 02, ai 

[0 0 2 0] «inE*»tt»*»^ffl^^*t*l'tt:, Ru, 
Rh, I r, R u Rh|^ 2UM r^&& 

So 

[0021] miE»*ttJt^Kfb^iMrE«ttJi<o« 

[0 0 2 2] ^^«^<Z>aSft^|Sl4:WE«ttJB^» 
u N Rh, I r , RuS^&, RhMMt/I r 

e> # s y& bm$i s ft^****-?®** 
[0023] ffirie^KttaoK^ifijfcmiE^tt 

Ru, Rh, I r, Ru^l Rhl^Mt^I 

e> * s ^ * titztfnxwm $ ft s 

S-gi-teO. 2^?>0. 4nmMl. O^bl. 7n 
m(D«Sffl^&5t^$ftfcl^* ; B'"t"Sfllfi8;dS»* LV\ 

[0 0 2 4] SfelC, Ste^-b*-«-K«te>ft/cTfifiS 

ktssji -tf- y 7^=*. =7 —mx~mi& i^tz &m>&m so 



6 

fc, KT*»fc5S«^t<olBtcK^bftfc*«tt*Illl 
• SrK^fll*., BE*«tt+IB»«:, CoCr-MWft 
5^-^*>6aiWSftfch c p«3gO^^<b7fe«9, 
1-5 nm<BttH^Sfi*ftfcIIOT«:*U M=B. M 
o, Nb, Ta, W. CuXttrft6^"C*5i/J 

[0 0 2 5] mi5S4EimiET«6»i:^IB^KW&ftfc 
N i Pji^StcMA, WEN i Pllif^^ftMlX 
ttlMfc«adSl||5*ft-CV^«fiRt Ltt±V\ 

[0 0 2 6] SuET»Ji*i, N i A 1 &t>*F eAl^f) 

[0 0 2 7] iulE&att/f te. 2-10nm(Oeift-e 

asSftfcBt»Sr*brt>Av\ lifrEKttEfiUifcfc, 5 

— 30 nm(^i6fflrt"ea^$ftyt»fltSr*Lrt 
[0 0 2 8] ffiE«*E«BEff«C*3V>-C. '>ft< 

i oftiuwiftfcBefR i (D&i&mmmkmm&mtvm 

KH»JbftfcJB2^3aMI*Jfife«l*., tulS^lo^m 

[0029] mrE»*E«BEi*iwi3ir>r, 4>*< ^ti 

l a>2£»Jiflfiti:K* l a£4MKffift&0attttJI £ 0>IH 
!CKJt&ftfc|R2<0***«3ai«:fl|jt. fflismi^^m 

(Dmmmittmmt(Dmn. mm i ©saw**©*'? 

RV^m 2 <0£»Ji«iitf> ^9 = a 9 HRttE 

[0 0 3 0] ±E©RJBtt:, J:E©^i*fta»©fl£«E» 
«E*«r^*< ifc io«iftt«E»81i:J:ott>i 
^cT*#So **W*-J:fttf, »#3i*ftfctr^ h^HftS 

«*Eft«Eff<0tt1IB^»«»SrXff-t-r i ft < fll«tt<o 

So 

[0 0 3 1 ] SirMcSWrtffcSWbWitt*: 
*-*-S**©ii*:fflv^5t><0-e*>5 0 fi»J*.fi, S. S. 
P. Parkin, "Systematic Va 
riation of the Strength a 
nd Oscillation Period of 
Indirect Magnetic Exchang 
e Coupling though the 3d, 

4d, and 5 d Transition Me 
tals", Phys. Rev. Lett. V 
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o 1 . 6 7, 3598 (1991) tC&V^-Cte. R 

SCo, Fe, N i ^<^>««ai»AJl*SRWStl/"CV^ 
*H#«f»5, 7 0 1, 2 2 3f^Hll 

[0 0 3 2] 2o^»»ttJi^lB^HJt6*tfcRuX«: 

feM-^wijjs-e**. «*E«tttw>e>?¥£ 
[0033] att^^fdi^^S^ttjli^oa 

[0 0 3 4] lift **W^*««»IE»jaCfl:coJBl 
l > * l KJf 2 N NiPi3, Jg 2 cd>> 

m&M&m 8 . isttAi 9 , &mm i oatwn»ji 1 1 

So 

[0 0 3 5] 08x.tf , 1 tt, A 1 , A 1 

^(Cfi, «x.«N i Pd*b4S. N i Pl3lt ^ 

<Xt>BU<\ *2^-Kl4tt, T«i5CNiA 
1, F e A I *«)B 2ia^*fflV^fc»^OT«i 
5(D (0 0 1) (112) ffi<Z>E(6]S:ft#i::-r5 

[0 0 3 6] KftCEftMEflc^^^-f * * 
ttS^l^fiN i P«3^*fi$ix«7 l ^^^«ir«! ; a«, 
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[0 0 3 7] #«te*WJB6HU Itti9 03iW^ 
■TAT**, «^3M&«<0»'>. &tN8fl(Efttttt<DEft 

tt*rai6ll CoCr-M^hcpiSSrtt^ 
A3&»b*9, 1 — 5 nmCDjSiia^a^^tt^iKISSr^i" 

So ::-e, m=b, mo, n b , t a , w N CuXd 

[0 0 3 8] 7 tt, Co, N i , Fe. C o ^ 

oCrTa, CoCrPt, CoCrPt - M^C 

T\ M= B N Mo, Nb, Ta, W, CuXli^tl^ 
5o wCD3&Kt£Jl7{3:, 2-10nm(Oiil: 

h, I r, Rul^i Rhl^, I r^-^^^^b 

ro^ttfe^Jf 8te, o. 4-i. o 

8nm©«Wfett5. *»tt«^l8 0IIW«:^(D± 

[0 0 3 9] CoKiCoCrTa, Co 

CrPt, CoCrPt-M^tfCo^^b^ 
So r M=B, Mo, Nb, Ta, W. CuXl* 

Z.tlh<D&&X&>Z 0 I1ii9(t 5~3 0nm^l 

so [0 0 4 0] &mm 1 Ofl. W*tfC35*feftSo in 
mSl ltt, Bt*IEn«i*fc0!l*tf^tf^</u^y K 

«ww*&*«. Kin oxtwn»«i i w:, ««iEft 

[0 0 4 1] ^*««ifi^TtcK«t&ix«Jl«iS«, in 

CrXttCrl^^ft^ l«l±(-5-40 

40 [0 0 4 2] ^n^««ttftCflMK#0|R2X 
[0 0 4 3] H2tt, *»W^ft5«*E»«E*«>IR2 

[0 0 4 4] ^ OttftEftjKff^ft 2 3Bfc«-Ctt. ^ 
tt**i8, 8- lRXf2-D(D^m^m7 i 7- l^b 
14^18, 8- l<7)«{bW:, «tt»9(D-»tfl-b« 
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[0 0 4 5] 3*flM4Ji7- lte, 5*tti7^«(Dtt 

il^^tt>5o !fi«M*Ji7, 7«l IHJ-e«. cttfiUKW io 
[0 0 4 6] #HJ60gt?tt, 3£B£ttJi 7-1 <^«SC** 

[0 0 4 7] X, Bl«ttJi7 0a««fl2 4:iWfcOa 

[0048] i3(t S i X«±K»jGfc£jftfcBOTl 0 20 
nm(7)^-(7)C o P t H<7?ffirt«Sl#ttS:*i-0"T?*> 
5 0 0 3*f, «ttfi«{t (emu) , ttttttfiMfcfc (O 
e) ^r^-r o a*«>«*IE»«E#«:, H3^tftt# 

[0 0 4 9] H4tt, ilBIEftHC*^* i mmmcoin 

<, JRilC^O. 8nmORuit*»|IStlfc2o<DCo 
»e«{k: (Gauss) , timttLWMX (O e) 

<5o B5tt,-R**l. 4nm<7)RuST^It$tlt2 
ooc o P tiOffirtiK^#ttSr^tit*fc5o HI 5 
<K »I^SK (emu) , (O e ) 

<, mm&O. 8nmWRuit'»*Silfc2o^)Co 
CrPtM«S#tt^titfc5o EI 6*. 

(emu/ cc) , «Wtt<ft«^ (O e ) 

[0 0 5 0] U3;&tfH4£i9. SS*»«JS*:R«tSw 
5*. 12 4X0*13 6 iJfctfc-f-S:: bX-frJ)>Z> X o \z % ^ 

[ 0 0 5 1 ] «o T, jBftCftttfroSS l X t/JB 2 3REKE 
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©*JPbfcJlWt±o||WKJ:0, Six* 

So 

[0 0 5 2] #cfc, **W<Z)JB3ltl(6««:«i"o *3B9I 
^*5JB3*llli«H:m3zE<o»i, »2*ttW::*3i^TR 

[0 0 5 3] aitti^OTtti^ili ^ ^7 ^ ^ 7 - 

»#3i*ixfctr^ h«:!*ai-* ^fctt; 

[0054] m.m&mRxm&m<Dmm&izr? 

frl£>o 

[0055] ^mmm-ei*. y^—^r—fR&t&oy? 

[0 0 5 6] @7it *»W«-*S««E»«E*^*3 
«i«©I»«:*t»rBHTfcS Q Bt«E«Kf*:tt. * 
^ttSS 10 1, Ml Ov— K110 2, Ni Pll 0 
3, 12 CDv— K1104, Tlfe® 10 5, #«ttf M 

iio6, mmvtm 107, 1 0 s , att 

1109, «:^s 110 Ritmrnm 111^ hi 7 

[0 0 5 7] 1 0 1 ft, A 1 , A 1 

l\ % 1 KS 10 2 J*, #iC^«ttSS 10 1^ 

^7^^f5*5f^(^ ffJ^.tfN i P^b«5e N i 

pfi 0 3#, ^^^^^aaxttK^kSkaasisstL-c 

4«, TSilOS^NiAl, FeAl*^)B2iS 
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^Mffll/^i^T«il0 5^) (0 0 1) mxfc 
(112) ffioElfifcA#l-+*fc»l-Rtt&ftT^ 
t £ 0 JB.2 O V— KB 10 4 f4, ffi 1 <7»- KI 1 0 2 t 

T 

[0 0 5 8] #«*E*«(M s ««? f >r * * # 
^tffeS^l 0 1XSN iPHO Z\zM^^>"r^^ 

[0 0 5 9] ^jBtt^lM 10614, SS&JB 109(Dx 10 

tr**^/urii*, tt^*«©«^, xwk«ib««e 

^i&^gT*f4ftV\, r<0#HKtt^lWJil 0 6tt, Co 
C r -MS<Dh c p«Mtt5^e>4^ 1-5 

n m(Dmm^mm^rif^mm^^i-^o zzx\ m= 

B, Mo, Nb, Ta, C u X!4 Z tl & T?fc 

5 0 

[0 0 6 0] WEStf&ttJi 1 0 7 (4, Co. N i , F 
e , N i F e ^-gvft, CoCrTa.CoCr 20 

P t , RXfC o C r P t -MSr^frC o^-g^T^bftS 
- 6 SK £ ixfcttfWM* & ft 5 

Si02, Al 2 0 3f^t7vy^TO, 1>L< 

= ffiSrfflv^Tt 4v^U t£*<7)4 5 t-C 

0 C r^«ttM^^TtJ:^ 0 

[0 0 6 1] 0 9^<S5fe^J^ 

ffli/^rta^JSEb^tU 1 0 7Cfj:CoC 

©»tt*mtffiv<tJ:v\ *»tt«*«i0 8i:J:5 

[0 0 6 2] HulS^^ttS 1 0 7AtWtt« 1 0 9 (4, 

[0 0 6 3] ftuE^tt^Jl 1 0 8 J4, R u , Rh, 

1 r. Rul^, Rhl^l &tM r^-g^tf^ft 

M^S 1 0 8 id. «x.(4#ffi¥ 10-149526 #4* 

Si02,A1203*. ft^llSfbftTON i Of* 40 
S*PLTt<tV\ ZC04 * >y^^^*^Di--5 

^ Xmft$£3& J &M 10 8 £E£ttJi 10 9 \****s 

[0 0 6 4] s(rE(ft»« 1 1 oxtWHfWi 1 1 1 f4. itr 
e*i, *2jM«i:nai«-»rti-*wi:3flS"e#«o 

[0 0 6 5] JbE^? = »9--BI*r*-*-*Sa(Ul«att 
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SWMKfitf) ^9 ~ a 9 - JMMMIs t J8IJ¥ t ©«tt, 

IB 1 co^^s*igo ^y^^y -mnmamte tmmt 

[0 0 6 6] *»W«cft5«SCEl383S«^— Hlfe 

**«OW»«r*-WaBBI"ek5, 0 9 14, a 
[0 0 6 7] g3 8^t>*IU9(c^:-rJ:p(r s ttftEttSa 

J4, ^14, ^ 1 5 , ItOl^Sglft 1 6 , 

8, ttfecDT — ^ 1 9^t^T ^^^rc— ^^x- ^ h 2 0 
asRtt&*iTi*3. «*Eft*l#l 6f4. ^14(: 
4 flEMte^ftS'^l 5fc«t9Wt&ixTV^ 0 Elilf 
£— 2> K 1 7 {4, MR— 5/ K^GMR^^ KfOff4^ 

So «-EftB4^s/Kl 7(4, »Ut57-Al 9c7)3fe 

T — A 1 9 (47^^^ — ^^^ h 2 0^4 VmWlZ 

[0068] mnmmmmi^mm^m, m^mmfc 

RV^m 7 t fti:Rfl Ufc, ±E««E»«Eft:<o» 1 

«*»6«(3*ifc«o«a*:#i-«. taw*, mm^mmw 
iG<Dm*smz.miEzth-r, ift-ct, 2ftxi44«c 

[0 0 6 9] ««E«3S«OS*«fig*4, E 8Xr^BI 9 

[0 0 7 0] **W«rl«fiW2:«t ORWLfcdS, 

*»Wtt±E*lfc0yj-R**ft*fc<Z>'T?«:ft<, 

[0 0 7 1 ] ft*s, W3fiLfc»Wfc:BBLT, ^^>i-J^T 

[0 0 7 2] (ME 1 ) ^>ft< t fc 1 O^^mil^it 

fctt3t»JMH»±lcR*tbixfc«tt««r«*., tt^jftA 
«itt»IMtKiS8ttl±i:|iit?)iit*Bffift* 
■ Wtpl*lE»i#Ttot, WESS«ttJlXtjqBtt 

«EflMK«. 

[0 0 7 3] (WE 2 ) HtTE?S^tt^B H Bfe- : P{4 > C 
o, Ni, Fe, N i 1^4, F e CoCrT 
a , C o C r P t BlU^C o C r P t -M&^tf C o 
&l)>bteZ> ^/u - ^ ^ & »R £ ^fcW^ P, ft <9 , M = 
B. Mo, Nb, Ta. W, Cutfc5:i:»S<}:t 
5#E 1 GtOiBSEftift. 
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[0074] (#ie 3 ) mmm&te&tti-is ± ? ? y 
v tfwx.temtm* h * 5. ^ t *¥f®. t -i-zttu i xb 

* [0 0 7 5] (#124) ttfH 1 /i^ 3 (^fHTHCfa 

u, Rh, I r, Rul^, Rh^Wl r 5R£- 
&frhKZ> ^Vw— 7"/0> h 'MR. £ tltcttm* h & 5 ^ k £ 

fro 

[0 0 7 6] (#12 5 ) lWffE»flM±Ji0>«{l:*|Rj i mf io 

[0 0 7 7] (#12 6 ) H5fE#B*'ft*££-JlttR u . R 
h, I r, RuM^, Rh^iMl 

#12 5 ctt<0JBStflBfttt#. 
[0078] (fte 7 ) mmtmvkm&mtxfo t m 
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